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• Need to dramatically reduce the risks—the adverse 
human health and environmental effects—of toxic 
chemicals 
 
• But preventing exposure to toxic chemicals through the 
development and use of inherently safer alternatives is 
difficult 
 
• Therefore need tools that simplify the complexity of 




safer alternatives to toxic chemicals 
Outline 
• Clean Production Action (CPA) intro 
• Key trends  












• Have you heard of any of these chemicals or chemical classes 
before? Check all that you have heard of before: 
– Bisphenol A 








Endocrine Disrupting Compounds (EDCs) 
• Review of hundreds of studies on EDCs (2020) 
 
• Growing evidence of adverse effects associated with 
exposure to EDCs — including per- and 
polyfluoroalkyl substances (PFAS), phthalates, 
bisphenols, organophosphate pesticides, and 
polybrominated flame retardants.  
 
• Adverse effects include: obesity, diabetes, 
cardiovascular disease, IQ loss and intellectual 
disability, infertility, reduced semen quality, and 
cancer 
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Linda G Kahn, Claire Philippat, Shoji F Nakayama, Rémy Slama, and Leonardo Trasande,  
“Endocrine-disrupting chemicals: implications for human health,” The Lancet Diabetes & 




Sicker, Poorer, Fatter:  
The urgent threat of 
hormone-disrupting 
chemicals to our 
health and future … 




NEW BOOK by 
Shanna H. Swan, PhD 
Count Down:  
How our modern world 
is threatening sperm 




imperiling the future of 
the human face (2021) 
Persistence, Mobility, & PFAS 
• Persistence as a very important attribute of chemicals and 
materials (e.g., plastics & PFAS) 
 
• Mobile substances are of ‘equivalent concern’ to PBTs, say 
scientists 
– PMTs (persistent, mobile, and toxic) chemicals 
– very persistent, very mobile (vPvM) 
– Equivalent to persistent, bioaccumulative and toxic (PBT) 
substances; and very persistent, very bioaccumulative 
(vPvB) substances 
 
• PFAS and their breakdown products are: very Persistent (vP), 
mobile (M), and/or toxic 
– ~5000 substances = OECD 
– Possibly >8000 substances 
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Chemical Classes of Concern— 
avoid regrettable substitutes 
• Alkylphenols and Alkylphenol Ethoxylates 
• Antimicrobials 
• Azo dyes 
• Bisphenols 
• Metals and their compounds (e.g., antimony, cadmium, lead, organotins) 
• Phthalates (ortho-phthalates) 
• Organohalogens, including PFAS and halogenated flame retardants 
• Siloxanes (cyclic volatile methyl siloxanes) 





• Market demands 
• Financial risks 









Risk Assessment – dominant chemicals 
management and regulatory paradigm 
Hazard Exposure Risk 
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by using safer 
alternatives to 
hazardous chemicals 
Reduce Eliminate Reduce 
with PPE or 
engineering 
controls 
More effective Less effective 





from 1-red to 4-green 




chemicals in a 
product based on a 
Restricted 
Substances List 
(RSL), List Translator 













Human Health  
Group I 
Human Health  
Group II and II* 
Environmental   
Toxicity & Fate 
Physical Hazards 
Carcinogenicity Acute Toxicity Acute Aquatic Toxicity Reactivity 
Mutagenicity & 
Genotoxicity 
Systemic Toxicity & 
Organ Effects Chronic Aquatic Toxicity Flammability 




















  Benchmark 4
  Prefer – Safer Chemical
  Benchmark 3
   Use but Still Opportunity  
      for Improvement
  Benchmark 1
  Avoid – Chemical of 
      High Concern
  Benchmark 2
  Use but Search for Safer
     Substitutes
Benchmark U = 
Undetermined due 
to insufficient data 
GreenScreen® Evaluation of Methylene Chloride and Alternatives 
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Chemical CASRN Benchmark  Score 
Methylene chloride 75-09-2 1 
Benzyl alcohol 100-51-6 2 
2-(2-butoxyethoxy) ethanol 112-34-5 2 
Dimethyl sulfoxide (DMSO)  67-68-5 3 
1,3-dioxolane 646-06-0 2 
Estasol (dibasic esters mixture) 95481-62-2 2 
d-Limonene 5989-27-5 2 
Acetone 67-64-1 2 
Methanol 67-56-1 1 
Toluene 108-88-3 1 
Formic acid 64-18-6 2 
Caustic soda 1310-73-2 2 
GreenScreen® Evaluation of Methylene Chloride and Alternatives 
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  Group I Human Group II & II Human Ecotox Fate Physical 
Chemical Name CASRN C M R D E AT ST N SnS SnR IrS IrE AA CA P B RX F 
        Single repeated Single repeated           
Methylene chloride 75-09-2 H NE DG DG M M vH H vH vH L DG H H M L vH vL L L 
Benzyl alcohol 100-51-6 L L L M DG M L L M H H L L H L L vL vL L L 
2-(2-butoxyethooxy) 
ethanol 112-34-5 L L L L DG L L H DG L L DG M H L L vL vL L M 
Dimethyl sulfoxide 67-68-5 L L L L DG L L L L L L L M M L L L vL L M 
1,3-dioxolane 646-06-0 L M M M DG L M M M L L DG M H L L M vL L H 
Estasol (dibasic 
esters mixture) 95481-62-2 L L L M M L M M M DG L DG L M M L vL vL M L 
d-Limonene 5989-27-5 L L DG L DG L L L DG DG H DG H H vH H vL M L M 
Acetone 67-64-1 L L M M DG L M M M M L DG L H L L vL vL L H 
Methanol 67-56-1 NA NA NA H NA H vH NA NA NA NA NA NA NA L L vL vL NA H 
Toluene 108-88-3 DG L H H M L M H M H L DG H L H H H vL L H 
Formic acid 64-18-6 L L L L DG H vH H vH DG L DG vH vH M M vL vL L M 




GreenScreen List Translator Automated Tools 
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GreenScreen End Users 
24 
Hazard Assessment Summary 
Hazard assessment 
• Identify endpoints (e.g., 18 in GreenScreen) 
• Specify levels of concern (e.g., 
High/Moderate/Low) and criteria for each 
level for each endpoint 
Safer chemical 
• Roll up endpoints into tiers ranging from high 







Product Assessment –  
based on chemical hazards 
• Chemical inventory 
• Restricted Substances List (RSL) 
• Chemical hazard assessment & 
elimination of chemicals of concern 




Simplify the complexity of toxicity for purchasers & 
provide manufacturers with incentives for disclosing 
chemicals in products, assessing hazards of those 
chemicals, and using safer chemicals 
GreenScreen Certified™ for Firefighting Foam 
1. All chemicals disclosed under confidentiality 
2. Product meets Restricted Substances List 
requirements 
3. All chemicals assessed for hazard using 
GreenScreen hazard assessment or List 
Translator 
4. Product meets analytical testing requirements 
29 
Chemicals Disclosed under Confidentiality 
30 
All chemicals disclosed under confidentiality: 
• Intentionally added > 0 ppm 
• Impurities > 100 ppm  
Restricted Substances List (RSL) 
1. Zero Discharge of Hazardous Chemicals MRSL 
(manufacturing RSL) 
2. Alkylphenols and alkylphenol ethoxylates 
3. Siloxanes: Cyclic volatile methyl siloxanes 
4. PFAS: Per- and polyfluoroalkyl substances 
5. Organohalogens 
31 
Product Analytical Testing Requirements 
1. Acute aquatic toxicity 
2. Total organic fluorine 
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Acute Aquatic Toxicity Testing 
• Measured on product as sold 
• Results required for fish, aquatic 
invertebrates, and algae 
• LC50 or EC50 > 10 mg/L for all 
three types of organisms 
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Total Organic Fluorine Testing 
 
• Measured on the product as sold (i.e., concentrate) 
• Samples: Test samples from three different lots or batches 
• Requirement: < 1 mg/kg (< 1 ppm) total organic fluorine 
• Laboratory: international commercial laboratory 





- Launched in January 
2020 















Chemical Footprint Project (CFP) Survey— 
holistic & hazard-based framework for assessing 
chemicals management in organizations 
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Apparel & Textiles  
• Standard Textile Co. 
Building Products & Textiles 
• Andersen Windows 
• Construction Specialties 
• Herman Miller, Inc. 
• HNI Corporation 
• Humanscale 
• Kohler Co. 
• Milliken & Co. 
• Naturepedic 
Hardware 
• HP Inc. 
Household & Personal Products  
• Beautycounter 
• The Clorox Company 
• Diversey, Inc. 
• Ecolab Inc. 
• GOJO Industries 
• Kimberly-Clark Corporation 
• Meliora Cleaning Products 
• Reckitt Benkiser Group plc (RB) 
• Seventh Generation 
Medical Equipment & Supplies  
• Becton Dickinson and Co. (BD) 
• Steris PLC 
Retail 
• Ahold Delhaize 
• Dollar Tree, Inc. 
• Grove Collaborative 
• Target Corporation 
• Walmart 
Toys 
• Hasbro, Inc. 
• Radio Flyer 
Anonymous: 5 companies 
 
 
$2 trillion in assets under 
management 
• Investors = 46 
o Legal & General Investment 
Management 
o Aviva Investors 
o Bank J Safra Sarasin 
o Parnassus Investments 
o Impax Asset Management 
o Calvert Research and 
Management 
 
$800 billion in purchasing power 
• Health care = 14 
• Retailers = 7 
o CVS Health 
o Dollar Tree 




o Whole Foods Market 
 
NGOs = 9 
Governments/universities = 2 
 







































Thank You!    Questions? 
 
Mark S. Rossi, PhD 
Executive Director 
Clean Production Action 
mark@cleanproduction.org   
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